Purpose -The purpose of this work is to investigate the correlation characteristics in mechanical, thermal and optical properties of PMMA-acrylic polyol polymer blends mixed with lawsone natural dye for coating paint application. Design/methodology/approach -Natural brownish dye colorant was extracted from Lawsonia Inermis leaves used as a dye colorant in this paint coating system by using ethanol as the solvent. Poly(methyl methacrylate) (PMMA), blended with acrylic polyol was used as the binder system. The ratio of PMMA to acrylic polyol was varied with PMMA dominance. The dye colorant was fixed at 10 wt percent. Findings -The potential time measurement tests showed that the dye colorant paint system with 10 wt percent of acrylic polyol has the highest coating resistance against electrolyte penetration. The dye colorant paint system with 30 wt percent acrylic polyol performed better in mechanical tests such as cross-hatch and impact resistance. The dye colorant paint system molecular crosslinks were analysed by using the fourier transform infrared spectroscopy (FTIR) and X-ray diffraction spectroscopy. Research limitations/implications -The ratio of lawsone dye colorant in the polymer blends is found limited to 10 percent. Increasing in the percentage of lawsone dye colorant will cause inhomogeneity in coating paint sample. Originality/value -A new formulation of natural dye colorant paint system with 10 percent wt dye volume concentration of lawsone as pigment was obtained.
Introduction
Lawsone or 2-hydroxy-1,4-naphthoquinone, a natural redorange dye colourant with molecule structure as shown in Figure 1 exists in the leaves of the Lawsonia inermis plant (henna). The leaves contain 1 per cent of lawsone in glycosylated form named Hennosid A, B and C (Karawya et al., 1969) . Hot water is usually used to extract lawsone pigment from henna leaves. Traditionally, lawsone with natural orange colour (colour index) has been used as hair dye colorant, nail colour and fabrics dye colorant. El-Etre (2005) had reported the potential use of lawsone as corrosion inhibition of C-steel, nickel and zinc in acidic, neutral and alkaline media. Lawsone dye colourant has the potential to be used as pigment in paint system due to its colour stability.
The use of acrylic resins in paints and coatings has drawn the attention of researchers across the globe since it was first marketed in Germany in 1927 (Manea, 2008 . Besides that, this product was found to be a more durable and affordable material for global manufacturing such as in appliance and automotive finishes, health and medical area, and electronic manufacturing.
Poly(methyl methacrylate) PMMA (Figure 2) is one of the most important acrylic polymers. It is hard, clear, colourless and transparent, making it an alternative to glass. PMMA is an amorphous polymer due to the bulky nature of the pendant group (ZOZCOZMe) and lacks the stereo regularity. The low surface energy of PMMA has a negative impact on adhesion of coating. Therefore, pure PMMA usually forms a free standing film and it is unsuitable to be applied as coating paint system.
The purpose of this work is to develop a new material for dye colorant in coating paint application. Brown pigment colorant for paint coating is usually obtained from the mineral source of iron oxide maghemite, y-Fe,O. In this work, 
